by a local density of the sections of the fibers with respect to some appropriate capacity depending, if p < 2, on the angles of rotation of the fibers with respect to their principal axis. This rotating behavior generates, in parallel, the emergence of torsional strain energy within the fibers.
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Abridged English version
Let Ω := Ω × (0, L) be a bounded cylindrical domain of R 3 . Given a bounded Lipschitz domain S of R 2 and a sequence (r ε ) of positive reals such that 0 < r ε << ε, we denote by T rε the ε-periodic distribution of parallel "fibers" defined by (4) . We are concerned with the homogenization of the elasticity problem (1), where, denoting by S 3 the set of all real symmetric matrices of order 3, the strictly convex functions f, g : S 3 → R satisfy a growth condition of order p ∈ (1, +∞) (see (5)), g is positively homogeneous of degree p, and (k ε ) is a sequence of positive reals verifying (6) . The limiting problem is expressed in terms of the limit u u u of the sequence (u u u ε ) of the solutions to (1), the limit (v v v, θ) of the sequence (v v v ε (u u u ε ), θ ε (u u u ε )), where the operators v v v ε and θ ε are defined on W 1,p (Ω; R 3 ) by (7) and, if 0 < κ < +∞, the limit (w, δ) of
The field v v v approximates the effective displacement on the principal axes of the fibers and θ rε is a local estimation of their angles of rotation with respect the same axes. For notational brevity, we set (8) . We show that the effective problem associated with (1) is given by (9) , where the set D, which characterizes the boundary and regularity conditions satisfied by v v v tuple , is defined by (20) and
The second term of Φ represents a concentration of strain energy arising in a thin region of space enveloping the fibers. This extra contribution is generated by the emergence of a gap, characterized by (v v v − u u u, θ), between the effective displacements in the fibers and in the matrix. For (a a a, α) ∈ R 3 × R, the extended real c f (a a a, α) represents the limit of the sum of the images of the connected components of the cross section of the fibers under cap f (., Ω; a a a, α) per unit surface, where, for any open subsets U, V of R 2 such that U is bounded and U ⊂ V , denoting by x x x U the geometrical center of gravity of U , the application cap f is defined by (11). Similar notions of capacity are considered in [2] , [10] . Equivalently, c f (a a a, α) is given by (12). The computation of c f (a a a, α) requires a study of cap f which reveals striking differences depending on the rate of growth p of the function f . We focuse on the most interesting case 1 < p < 2; the case 2 ≤ p < +∞ is commented in Remark 1. Then, the density c f is given by (13) in terms of the p-recession function f ∞,p of f and of the parameter γ (p) defined by (14). We suppose (15), (16 ). The functional Φ f ibers in (2) represents the effective strain energy stored in the fibers. It depends on the order of magnitude of the parameters k and κ defined by (6) , and is given by (17), where the g : R 4 → R is given by (19). If 0 < k < +∞, the effective strain energy stored in the fibers involves both torsional and stretching strain energies whereas if 0 < κ < +∞, it couples bending, torsional and stretching strain energies. In the other cases, it vanishes. An effective energy similar to that described by Φ f ibers in the case 0 < k < +∞ is obtained in [1] in a quite different context of high contrast homogenization. The next theorem extends the results obtained in [4] , [9] in the setting of linear isotropic elasticity.
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Theorem 0.1 Assume (3)-(16), let u u u ε be the solution to (1) and let v v v ε and θ ε be the operators defined by (7) . Then the sequence (u u u ε ) converges weakly in
, and, if 0 < κ < +∞, the sequence (
is the unique solution of (9).
Remark 1 (i) If p = 2, the sequence (θ ε (u u u ε )) converges to 0 in L p (Ω). If the matrix is made up of linear isotropic material, namely if f takes the form (21), then the effective problem is deduced from (9) by substituting (22) for (13) in (10) . If in addition the fibers are made of a homogeneous isotropic material, then the torsion terms disappear. In this way, we recover the results established in [4] , [9] .
The effective problem is deduced from (9) by substituting (23) for (13) in (10) . The proof of Theorem 0.1 is based on Γ-convergence techniques [6] . For more details, we refer to [3] .
Introduction
Soit Ω := Ω × (0, L) un domaine borné cylindrique de R 3 . Etant donné un domaine borné Lipschitzien S de R 2 et une suite (r ε ) de réels telle que
on définit la distribution ε-périodique de "fibres" parallèles T rε en posant
Nous nous intéressonsà l'homogénéisation du problème d'élasticité (1) lorsque, notant S 3 l'ensemble des matrices symétriques réelles d'ordre 3, les fonctions f, g : S 3 → R sont strictement convexes et satisfont une condition de croissance d'ordre p ∈ (1, +∞) du type
et que (k ε ) est une suite de réels positifs vérifiant
Pour simplifier, on suppose que g est positivement homogène de degré p. Le problème limite est exprimé en fonction de la limite u u u de la suite (u u u ε ) des solutions de (1), de la limite
3 et, lorsque 0 < κ < +∞, de la limite (w, δ) de la suite
ä . Ces quantités sont en fait l'éclatement (au sens de la notion introduite par D. Cionarescu-A. Damlamian-G. Griso dans [5] ) des déplacements des lignes moyennes des fibres de section S. Le champ v v v représente le déplacement effectif sur l'axe principal des fibres et le champ 
